Impairment and recovery of the clipped kidney in two kidney, one clip hypertensive rats during and after antihypertensive therapy.
Earlier experiments have shown that in sodium depleted hypertensive rats with bilaterally constricted renal arteries the arterial pressure normalized after blockade of the renin-angiotensin system; simultaneously acute renal failure occurred. In hypertensive rats with unilateral renal artery stenosis an impaired excretory function of the clipped kidney can be expected, but may not be detectable by conventional tests of renal function. Male Wistar rats with chronic two kidney, one clip hypertension were fed a low sodium diet. After 7 days the rats were treated with vehicle, with the vasodilator dihydralazine, or with the angiotension converting enzyme inhibitor MK 421 for 2 weeks. During the 14-day treatment period a continuous blood pressure reduction was achieved in dihydralazine and MK 421 treated rats. Overall excretory kidney function (plasma creatinine concentration) was well maintained in all three groups until the end of the antihypertensive drug treatment. At the end of drug therapy mean glomerular filtration rates of the left clipped kidneys were significantly lower in both treated groups compared to hypertensive controls, and mean glomerular filtration rate of the left clipped kidneys of dihydralazine treated rats was significantly higher than in MK 421 treated rats: controls (N = 6) 1.03 +/- 0.03, dihydralazine-group (N = 10) 0.28 +/- 0.07, MK 421-group (N = 9) 0.03 +/- 0.01 ml/min. Renal blood flows were comparable in both treated groups. Only the left kidneys of rats treated with MK 421 showed a prominent tubular atrophy. Seven days after declipping of the left renal artery and right nephrectomy a considerable restitution of the tubular structure had occurred in the MK 421-group. The recovery of tubular epithelial cells was paralleled by a rise in glomerular filtration rate: MK 421 group (N = 7) 1.25 +/- 0.08 ml/min. Thus, the clipped kidney in two kidney, one clip hypertensive rats showed functional and morphological signs of impairment when systemic arterial pressure was reduced to the normal range. The alterations of the clipped kidney were most pronounced in rats with renin-angiotensin system-blockade.